In type I1 GaAsIAlAs superlattices with z axis parallel to [OOl] , the holes are localised in the GaAs layers, and the electrons mainly in Xvalleys of AlAs layers. It has been found experimentally (see [I-61 and references there) that in such structures there exist an additional exchange splitting of the heavy hole exciton state T5, which is the state active in the luminescence. The split states x' and y' have their dipole moments parallel to [I101 and [lie] , respectively. This splitting is attributed to the symmetry reduction, and should lead to the polarized luminescence, if the excitation is polarized along [loo] or [OlO] axes. Instead, a non-polarized luminescence was observed1. The explanations proposed2-5 base on existence of the two kinds of the excitons, with splitting of the same magnitude 1261 but different sign. Moreover, the amount of excitons of both kinds is about the same. In Refs. [2, 31, this splitting is explained by the presence of local deformations E~, which reduce the crystal symmetry from DZd to C2v and lead to the mixing of the heavy hole (hh) )kg) and light hole (lh) If x) states. In another model* the similar hh-lh mixing was attributed to the localisation of an exciton near one boundary between the well and the barrier. Then this mixing can be described by the appropriate boundary condition4, which takes into account that the symmetry of the ideal heterojunction C2, is lower than the symmetry of the superlattice D2d:
where tl-., is a real coefficient, qysB is the value of the hh wave function at the boundary, on the side of layer A (GaAs) is the lattice constant. In both cases, the exchange hamiltonian for the symmetry C 2, has the form:
where
with cyclic permutations of indexes, and
4 are the angular momentum operators in the basis of the hole eigenfunctions (f z), (f x), o i are the Pauli matrices for electrons, and Ao, A1, and 6 are exchange interaction coefficients. The optical properties of the exciton in the absence of magnetic filed do not depend upon the microscopic mechanism of the hh-lh mixing. As a result of the splitting of the exciton state with J,=f 1, the luminescence under the excitation, polarized along [loo] or [OIO] (or under circularly polarized excitation), is non-polarized. However, as we show here, the constants in the hamiltonian H,, which describes the splitting of the excitonic states in a magnetic field, and, therefore, the resulting splitting, are very different in both models. This allows one to judge in favour of one of them.
The magnetic field induced splitting is described by the hamiltonian where is the Bohr magneton and go and g, -g-factors of a free electron and electron in GaAs and In the second model4. In the second model, according to Ref. 141, the ratio (S(Z)~)/(C(Z)~) can be approximated by the formula 7.10-3 exp(-0.0la) (a in A), so, from Eq. (10) we get ql within the interval from -0.27.10-3 to -1.4.10-3, which does not contradict the data of Ref. [I] .
An effective method to determine the heavy hole g-factor at small q can be provided by the polarization measurements of the exciton luminescence in a magnetic field, parallel to [I 101 In conclusion, we have calculated the effect of the magnetic field on the exciton levels splitting in GaAs/AIAs type LI superlattices. The exciton luminescence, while completely non-polarized at zero magnetic field, becomes partially polarized along the directions [I101 or [1i0] at some specific values of the magnetic field. At these points, a level crossing occurs and one of the splittings in the exciton multiplet becomes zero. The corresponding luminescence line will be polarized, while the other exciton lines will remain non-polarized. The values of the magnetic field, at which the level crossings occur, can be found from Figs. 1-3. We show that these values are very different in the two models of the additional exchange splitting. Thus, by performing the measurements described, one can one can assert the validity of one of the models. We are grateful to E L. Ivchenko and P. Lavallard for helpful discussions. G. E. P. acknowledges
